Neuralized-like 1 (Neurl1) targeted to the plasma membrane by N-myristoylation regulates the Notch ligand Jagged1.
Notch signaling constitutes an evolutionarily conserved mechanism that mediates cell-cell interactions in various developmental processes. Numerous regulatory proteins interact with the Notch receptor and its ligands and control signaling at multiple levels. Ubiquitination and endocytosis followed by endosomal sorting of both the receptor and its ligands is essential for Notch-mediated signaling. The E3 ubiquitin ligases, Neuralized (Neur) and Mind Bomb (Mib1), are crucial for regulating the activity and stability of Notch ligands in Drosophila; however, biochemical evidence that the Notch ligands are directly targeted for ubiquitination by Neur and/or Mib1 has been lacking. In this report, we explore the function of Neurl1, a mouse ortholog of Drosophila Neur. We show that Neurl1 can function as an E3 ubiquitin ligase to activate monoubiquitination in vitro of Jagged1, but not other mammalian Notch ligands. Neurl1 expression decreases Jagged1 levels in cells and blocks signaling from Jagged1-expressing cells to neighboring Notch-expressing cells. We demonstrate that Neurl1 is myristoylated at its N terminus, and that myristoylation of Neurl1 targets it to the plasma membrane. Point mutations abolishing either Neurl1 myristoylation and plasma membrane localization or Neurl1 ubiquitin ligase activity impair its ability to down-regulate Jagged1 expression and to block signaling. Taken together, our results argue that Neurl1 at the plasma membrane can affect the signaling activity of Jagged1 by directly enhancing its ubiquitination and subsequent turnover.